Diacylglycerol accumulation and superoxide anion production in stimulated human neutrophils.
Exogenous diacylglycerols stimulate neutrophil superoxide anion production, suggesting that endogenous diacylglycerols may function as second messengers for this biological response. We have measured the diacylglycerol mass in human neutrophils stimulated by fMet-Leu-Phe, ionomycin, and concanavalin A and have correlated the kinetics and magnitude of the diacylglycerol response with those for superoxide anion production. For each stimulus, no increase in diacylglycerol mass was detected prior to the onset of superoxide anion generation. However, large sustained increases in diacylglycerol concentration (260-2000% of basal levels) occurred in parallel with the rise in superoxide anion. The cessation or continuation of diacylglycerol accumulation and superoxide anion production also correlated. The diacylglycerol response was proportional to the stimulus concentration and correlated with the concentration dependence for superoxide anion. Pretreatment of neutrophils with cytochalasin B enhanced both superoxide anion and diacylglycerol responses with all three stimuli. These data support the hypothesis that diacylglycerol functions as a modulator of superoxide anion generation causing a sustained or augmented respiratory burst.